Introduction
Major advances in the field of adult stem/progenitor cell biology have indicated that these immature cells endowed with high selfrenewal and multilineage differentiation capacities provide critical functions in maintaining tissue homeostasis and repair after severe injuries along the lifespan of individuals (Arai and Suda, 2007; Bryder et al., 2006; Dhawan and Rando, 2005; Kim et al., 2005; Leri et al., 2005; Mimeault and Batra, 2006, 2008a; Mimeault et al., 2007a; Reya and Clevers, 2005; Rizo et al., 2006; Wilson and Trumpp, 2006; Zhao et al., 2008) . Recent accumulating lines of evidence, however, have revealed that the molecular and biochemical changes may occur in the tissue-resident stem/ progenitor cells and their specialized microenvironments, niches during the chronological aging, and have severe pathophysiological consequences (Anversa et al., 2006; Aubert and Lansdorp, 2008; Ballard and Edelberg, 2008; Galvan and Jin, 2007; Gopinath and Rando, 2008; Gorbunova et al., 2007; Kenyon and Gerson, 2007; Rossi et al., 2007; Ruzankina et al., 2008; Sharpless and Recent advancements in tissue-resident adult stem/progenitor cell research have revealed that enhanced telomere attrition, oxidative stress, ultraviolet radiation exposure and oncogenic events leading to severe DNA damages and genomic instability may occur in these immature and regenerative cells during chronological aging. Particularly, the alterations in key signaling components controlling their self-renewal capacity and an up-regulation of tumor suppressor gene products such as p16 INK4A , p19 ARF , ataxiatelangiectasia mutated (ATM) kinase, p53 and/or the forkhead box O (FOXOs) family of transcription factors may result in their dysfunctions, growth arrest and senescence or apoptotic death during the aging process. These molecular events may culminate in a progressive decline in the regenerative functions and the number of tissue-resident adult stem/progenitor cells, and age-related disease development. Conversely, the telomerase re-activation and accumulation of numerous genetic and/or epigenetic alterations in adult stem/progenitor cells with advancing age may result in their immortalization and malignant transformation into highly leukemic or tumorigenic cancer-initiating cells and cancer initiation. Therefore, the cell-replacement and gene therapies and molecular targeting of aged and dysfunctional adult stem/ progenitor cells including their malignant counterpart, cancer-initiating cells, hold great promise for treating and even curing diverse devastating human diseases. These diseases include premature aging diseases, hematopoietic, cardiovascular, musculoskeletal, pulmonary, ocular, urogenital, neurodegenerative and skin disorders and aggressive and recurrent cancers. E-mail addresses: mmimeault@unmc.edu (M. Mimeault), sbatra@unmc.edu (S.K. Batra). Abbreviations: ABC, ATP-binding cassette; Ad, adenovirus; ATM, ataxia-telangiectasia mutated; BM, bone marrow; CDK, cyclin-dependent kinase; CK, cytokeratine; COX-2, clyooxygenase 2; CXCR4, CXC chemokine receptor 4; EGF, epidermal growth factor; EGFR, epidermal growth factor receptor; EPCs, endothelial progenitor cells; ESCs, epithelial stem cells; FOXOs, forkhead box O transcription factors; Fzd, Frizzeled receptor; ICN, intracellular domain of NOTCH; KIT, stem cell factor receptor; KSCs, keratinocyte stem cells; HA, hyaluronan; HSCs, hematopoietic stem cells; MMPs, matrix metalloproteinases; MSCs, mesenchymal stem cells; NF-kB, nuclear factor-kappa B; NK, natural killer; PI 3 K, phosphoinositide 3 0 -kinase; PTCH, hedgehog pathched receptor; PTEN, phosphatase and tensin homolog deleted on chromosome 10; Rb, retinoblastoma; SDF-1, stromal cell-derived factor-1; SHH, sonic hedgehog ligand; SMO, smoothened; TA, transit-amplifying; TERT, telomerase reverse transcriptase; TK, tyrosine kinase; TR, telomere RNA component; uPA, urokinase-type plasmiogen activator; UV, ultraviolet; VEGF, vascular endothelial growth factor; VEGFR, vascular endothelial growth factor receptor; Wnt, Wingless ligand.
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